Introduction
Chronic hydrocephalus is a common complication after craniocerebral trauma.
It is characterized by abnormalities in the circulation and absorption of cerebrospinal fluid (CSF) that result in ventricular dilatation.
Most patients with malabsorption of CSF will become shunt-dependent. Previous research has implicated the malabsorption of CSF, caused by fibrosis along the route of CSF flow, in the pathogenesis of hydrocephalus [8, 9, 10, 18, 20, [34] [35] [36] .
PICP, PIIINP, HA, and LN are widely recognized as biomarkers of fibrotic disease and elevated levels of these substances have been detected in the CSF of hydrocephalus animal models [11, 12, 39, 42] . However, the role that fibrosis of the CSF circulation pathway plays in patients with post-traumatic hydrocephalus is still unclear. Our goal in the present study was to determine the fibrosis index in the CSF of patients with shunt-dependent posttraumatic hydrocephalus in order to further understanding of the pathophysiological mechanisms involved in hydrocephalus, and to promote the development of better therapies and diagnoses.
Methods

Patient selection
The patients were divided into 3 groups: 
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Results
Clinical states
General information about the patients in all 3 groups is shown in Table 1 . The clinical profiles of patients in the hydrocephalus group is shown in Table 2 . The etiologies of primary brain trauma included SAH, intracerebral hematoma and slight ventricular hemorrhage.
All patients were followed up for a period of at least 3 months. The Glasgow Coma Scale (GCS) of patients in the presence of brain trauma was (Fig. 2) .
Discussion
According to the classical hypothesis of CSF hydrodynamics, CSF is produced within the brain ventricles, circulates toward the cortical subarachnoid space, and is finally absorbed and a decreased number of parenchymal cells [17, 28] . The hyperplasia of the extracellular matrix along the CSF circulation pathway may affect CSF absorption [7, 22, 26] . sheaths and the spinal subarachnoid space [4, 13, 27, 36, 39] . Previous research has
shown that in HT-X hydrocephalus rat models, there is decreased CSF outflow to the nasal lymphatics compared with control animals [31] . Lymphatic CSF absorption is impaired in a kaolin-communicating hydrocephalus model and the degree of this impediment may contribute to the severity of the hydrocephalus [22] . Lymphatic circulation obstruction can also induce further fibrotic disease [42] . Therefore, 
Conclusion
In summary, we confirmed that the levels of PICP, 
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